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What is Nucleonica?

As a result of recent developments on iSSUES SUCh aS  rweonc™e v i maerscone
energy security and sustainability, nuclear safety, ——
security, and non-proliferation, and protection of the
environment, we are witnhessing a resurgence of interest
In nuclear power and the nuclear sciences in general.

* In order to support this renewed interest in the nuclear sciences, we will
need a nuclear skills renaissance and it is within this context that the
Nucleonica nuclear science web portal (www.nucleonica.com) has been
developed.

« With its roots in the traditional paper-based Karlsruhe Nuclide Chart,
Nucleonica has grown to become the leading online resource in the
nuclear sciences. Nucleonica is particularly suitable for education and
training of young scientists, engineers and technicians in the nuclear
domain.



Who is Nucleonica aimed at?

« Nucleonica is aimed at scientists, engineers and technical
personnel working in the fields of nuclear power, health physics,
radiation protection, nuclear and radiochemistry,
decommissioning, nuclear medicine, etc. Nucleonica is
particularly suitable for education and training of young scientists,
engineers and technicians in the nuclear domain.

* It can also be used by professionals for everyday calculations,
obtaining quick results in various fields of applications and
testing, validating and verifying complex computer models.

* Nucleonica also provides a range of consultancy services and
iIndustry cooperations. Examples of some recent studies include
an analysis of the handling problems arising in the dismantling of
radioactive sources, a decommissioning study of neutron
sources, shielding analysis for a minor actinide laboratory, and a
comparison of the radiotoxicities of wastes from fission, fusion,
and coal fired power stations.
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http://www.sandia.gov/index.html

How can Nucleonica help you?

Nucleonica provides you with user friendly access
to the latest reference data from internationally
evaluated nuclear data.

A unique feature is the wide range of validated
web-based nuclear science applications for decay
calculations, dosimetry & shielding, gamma
spectrometry, etc.

A variety of networking tools are provided for
scientific collaboration.

In addition Nucleonica offers a range of introductory
and advanced training courses in various areas of
nuclear science. One of the main aims of these
courses is to contribute to establishing a safety
culture among the scientists and especially the
younger scientists. This safety culture is a
necessary prerequisite for a general acceptance of
nuclear energy worldwide.
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www.nucleonica.com
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web driven nuclear science



Nucleonica is already being used by
thousands of scientists and students
worldwide in over 92 countries. Due to its
advanced IT features, user friendly and S‘-’ST.?EE‘:S(_L)E(_)(g”%fﬁﬁ_ifRGY
intuitive environment, the platform has _ -
recently been endorsed by the Sustainable

Nuclear Energy Technology Platform

(www.snetp.eu):

“Nucleonica plays ... an important role in making nuclear
education more attractive and in building nuclear knowledge for
a new generation of engineers and scientists”


http://www.snetp.eu/
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The NUCLEONICA Nuclear Science Portal

Nucleonica Architecture & Logical Structure...

(explicit AND implicit knowledge) \ /

Q/




Wiki, Blog, Forum, News, Conference Calendar...
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@ Why does carbon-14 have a very long half-life?

The leng half-life of C-14 is very useful in that it allows archaeclogists to date ancient objects
back to about 60,000 years. But why exactly is the half-life of carbon-14 =o long? Other light
nuclei have much shorter half-lives in the range seconds to minutes (see neighbouring nuclides in
the Karlsruhe Nuclide Chart). This puzzle [.. ]

New half-life data for 29 neutron rich isotopes

Daugas et al. (Phys. Rev. C 83, 054312, 2011} have presented new R-decay measurements for
M= 40 Mn nuclei In total, half-ives for 29 isotopes have been determined. New data on the half-
lives of TiG1, V-64, and Fe-71 have been obtained. New data on R-delayed gammas rays and
branching for R-delayed neutron emizsion have also [...]

Eleven new heavy isotopes discovered for Z=105 to Z=117

Organessian et al (Phys. Rev. C 83, 054315 (2011} have reported the observation of 11 new
heay izotopes of elements Z = 105to Z = 117. These new isotopes have been discovered in the
reaction products of 2498k + 48Ca reactions. Reference

Presentation on Nucleonica at STAR Network of Excellence

STAR — STrategy for Allied Radicecology — is a recently launched Network of Excellence funded
by the EC until the end of 2015. The STAR project will bring together experts in radioecology from
all over Europe to develop the future directions of radioecology. This meeting was held on 17-20
May 2011 in Helsinkiin [...]

ITRAC-3 Training Course proceedings now online..

The proceedings of the [TRAC-3 training course on llict Trafficking and Radiclogical
Consequenses are now online. This course took place on the 11-13 May in Karlsruhe. Guest
speakers included Dr. Andrey Berlizov from the IAEA’s Safeguards department. MU speakers
included K. Mayer, M. Wallenius, J. Galy, J. Z=igrai, and E. Hrnecek. From the Nucleaona team[...]
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Decay engine of Pu-241

U-237 iz a daughternuclide of Pu-241
and it has a branching ratio of 2. 46E-
5. But this daughternuclide has no
appearance in the decay engine of...

(3 ITRAC-2 Karslruhe: Please
give your feedback here!

Dear MRAC-3 participants! We would
like you to give your opinions and
remarks on the training course in this
thread.
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Radicactive decay is a random process. It is not possible to predict when a particular
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Why does carbon-14 have a very long half-life?

The Nucleonica
Blog...

The long half-life of C-14 is wvery useful in that it allows archaeclogists to date
ancient objects back to about 60,000 years. But why exactly is the half-life of carbon
-14 so long? Other light nuclei have much shorter half-lives in the range seconds to
minutes (see neighbouring nuclides in the Karlsruhe NMuclide Chart). This puzzle has
recently been resolved in a paper just published in Phys. Rev. Letts.

References

P. Maris, J. Vary, P. Navratil, W. Ormand, H. Nam, D. Dean. Origin of the Anomalous
Long Lifetime of A{14}C. Physical Review Letters, 2011; 106 (20) DOI:

10.1103/PhysRevLett.106.202502, pdf

See also Karlsruhe Nuclide Chart
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Japan: green tea exports banned
due to high radiation levels June 3,
2011

The Japanese government has banned
shipments of green tea leaves in four
regions after high levels of radioactive
caesium were found. [..]

Germany: Hidden Fallout from

Sudden Muclear Shutdown
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The Nucleonica Nuclear News...

The Nuclear News consists of a news
feed via a WEB-crawler developed by
colleagues of the JRC. This crawler,
based on a list of web sites and
keywords, generates an RSS news
feed from which a news page can be
generated. The Keywords a used to
create categories. The alerts will be
displayed via category when requested
by the user. ITU will provide the crawler
application and instructions.

Muclear Media Monitor Options

[l Japan staff exceed radiation limit

The operator of Japan's crippled nuclear power plant gaid two workers have exceeded a
radiation exposure limit for men.

Source: argus Language: EN Date: Fri, 03 Jun 2011 14.27:00 <0200

~ EBRD suppc-rts green energy generation in the Baltics [EBRD - News an..

Eurcpean Bank for Reconstructi Jevelopment | The EBRD is

! = Graanul Invest, a leading Estonia- od pellet cer, that will
boost the volume of green energy generated in the Baltic States and which continues the
Bank

Source: nieuwsbank Language: EW Date: Fri, 03 Jun 2011 14:25:00 <0200

Mutant rabbit born near Fukushima plant

The birth of a white rabbit with no ears not far from the damaged Fukushima power plant in
Japan has sparked fear in locals.

Source:  Language: EN Date: Fri, 03 Jun 2011 14:21:00

Iran refutes JAEA military claims

Source: trendnews-az Language: EN Date: Fri, 03 Jun 2011 14

Iran vows 's eaction to West

The Isla epublic wil produce a severe reaction to European countries’ unilateral
sanctions.

Source: trendnews-az Language: EN Date: Fri, 03 Jun 2011 14:15:00 <0200

E coli food-poisoning outbreak shows how fear can triumph over reality

|ntF-rF-5t|n; IFSSnn in thP psychology of risk perception. Tn I:F sUrE, ﬂ'IP dan;Fr frnm this.
outbreak is real .

Source: guardian Language: EN Date: Fri, 03 Jun 2011 14:13:00 <0200

China is drawing lessons from Fukushima crisis

China is drawing lessons from Japan's Fukushima nuclear crisis and will enhance the safety
nstruction and operation of itz nucle er plants.

Source: chinadaily Language: EM Date: Fri, 03 Jun 2011 13:45
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Conferences

Montag
25

2
ICAPP Nice

16

NESTet 2011,
Prague, 15-18
May 2011

23
Reactor
Dosimetry

30

Dienstag, 12. Juni
2012

Nucleonica Conference Calendar

My Conferences

Dienstag
P

3
ICAPP Nice

17
Jahrestagung
Kerntechnik,
Berlin

ENYGF 2011
Prague
NESTet 2011,
Prague, 15-18
May 2011

24
Reactor
Dosimetry

3

Mittwach
27

4
ICAPP Nice

11
MRAC-3/
Nucleonica

18

STAR project
Norway
Jahrestagung
Kerntechnik,
Berlin

ENYGF 2011
Prague
MESTet 2011,
Prague, 15-12
May 2011

25

Reactor
Dosimetry

Pfennig / MU contract expires

Donnerstag
28

5

ICAPP Nice

12
TRAC-3/
Nucleonica

19

STAR project
MNorway
Jahrestagung
Kerntechnik,
Berlin
ENYGF 2011
Prague

26
Reactor
Dosimetry

Freitag
29

13
MRAC-3/
Nucleonica

20

STAR project
Norway
ENYGF 2011
Prague

27
Reactor
Dosimetry

Samstag
30

pal
ENY'GF 2011
Prague

4
Scotland

Sonntag

15

MESTet 2011,
Prague, 15-18
May 2011

prd

Reactor
Dosimetry
ENYGF 2011
Prague

5
Scotland




Nuclide Explorer

None ~
View

=20 M=

Ymhe
7loea

z=114

Nucleonica’s unique feature:
Web-based Validated Nuclear Science Applications
o

Mass Activity Calculator
55 Cesium

Current Chart: Karlsruhe

Element Mass

Cs 137 Mixture selector

Unit Quantity

Grams 1 Update

Grams 1.000
Bacquerel 3.2168+12
Curies 86.93
Number of Aloms 4.399e+21
Moles 7.304e-3

LSV (vacuum) T at 100 cmadistance, Threshold encray (v & X rays) =15 keV/

» MNucleonica Scripting

¥ Mv Nuchd

41
05

Nuclear Data Retrieval

HueleoricalEFF-31 | EGAF Prompt Garmas | ICAP | 8th Tabls of [satopes.

Select Database: Nucleonica -

Muclide Gesrch | adistion Search | _Advanced Sesich

Radliation Search - Search Variables & Range

@ Gamma and X-Rays Energy: 300
Alpha. 600
900
z
Mass number

Half-iife Seconds

Search retumed 6 resuls
Number of

Save to my defaults

80 Nd 151
95Am 241
60 Nd 151
95 Am 241
60 NG 151
95Am 241

Element

Seconds

Decay Engine
84 Polonium
ActuslChart Karkruhe

Eloment.  Hass

Po + 218

Decay Enaine Options

Quantity: Grams -1 Accuracy Factor: 1E-02

=3

CoB0

1047 m| 627y

Gamma Spectrum Generator
27 Cobalt

Actual chart: Kerlsrune

Element  Mass:
Co v (B0
GQuarty:

Beauerel

Measuiement selup

Nuclide Mixtures Seiector

Reference paint:

1000000

Calculation results_| _ Options

Measurementtime: | sec ~ |[1000

Gurrent configuration: | Nal, L x D =3 in x 3 in (default)

Dimensions in

Source

etting started
Reference manusl

User forum

Crystal

.

Crystal
diameter

Source to Detector distance Crystal length

rces selected yet

Time:  Minutes = 8.10E+01 Number of timesteps: 40 Humber of of chart by smCharts.com

Start Start In background Show detalls Create Nuclide Mixture

84 Po218 3im

820214 268 m
83Bi214 19.9m
840214

2726+13
284E+20

1.35E-08 1.39E+1
1376-01 1.66E+1
547E+20 1.94E-01 37E+1
7.50E+13 2.66E-08 37641
6.38E-01 1.81E1
1.38E-06 6.35E+0!

1.6E2 ps
82 Pb210 2217y
83Bi210 5014

1.83E+21
397E+15
84 Po210 14E20
82 Pb206 Stable stable 539E+08
Total 278E+21

8.99E+12 3136-00 5.21E+0!
1.84E-13 0

9.69E-01 BO1E+T

0.001463
6.84E-10
0.0002527
2.2326-00
0.018221
1.188E-07

1244 (£ 7)m
4328 (£ 7)y
1244 (£T)m
432B(£7)y
1244(=7)m
4328 T)y

Counts per keV.

Spectrum

[ Shew more settings

T T T
500 600 700

Gamma.tay energie, keV.

B contonvcipons B pess




Build your applications on the NUCLEONICA platform...

«  Currently NUCLEONICA consists of individual modules

*  Modules can be “combined” for batch processing through the NUCLEONICA
scripting language
«  Open up NUCLEONICA to external developers
checklist of tools required:
» access to the NUCLEONICA databases

« a testing environment where the developer and the NUCLEONICA team
can test new application

* an upload facility whereby the developer can upload the application to the
NUCLEONICA platform

Recent Example: development
of an In silico dosimetry module




Conclusions: Key Advantages of Nucleonica

- Keep informed with the latest news on nuclear issues
» Use internationally evaluated nuclear data in your work

» Extensive range of validated nuclear science applications

» Manage all your data in a single browser-based system and
keep track of your recent activities

* Prepare a lecture or a training course with Nucleonica materials
(graphics. etc.)

* Prepare publication quality scientific graphs

 Stay in contact with your colleagues from previous employment,
workshops or conferences

» Meet scientists from your areas of interest and build up an
international contact list and represent yourself and your
Institute/Organisation in the international science community



